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(57) Abstract: Compositions for treating cancer or infectious diseases mediated by immunopotentiation which is caused by inhibit- 
ing a immunosuppressive signal induced by PD-1, PD-L1 orPD-L2; a therapeutic method using the same; methods of screening an 
inimunopotentiator, an anticancer substance or a substance against infectious diseases contained in these compositions as the active 
2 ingredient; a cell line to be used in these screening methods; a method of evaluating an anticancer agent; and a mammal having cancer 
S cells transplanted therein which is to be used in the evaluation. The above compositions inhibiting the function of PD-1, PD-L1 or 
PD-L2 are useful in treating cancer or infectious diseases. 

O (57) Bft: PD-K PD-Ll£fcf*PD-L2lCcfcoTa»£;ft*&& 

|>pd-lu ^fcfiPD-L2<D«tg$ias^-s**Ma)fflfi£iaii. m*tz\t®3£mz*i'tz>%mizmm-e&z>o 
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m m m 

5 J£$f:frSP 

*mWtis PD-l, PD-Lh £fctePD-L 2lz£oXm^£frZ> 
£ lb{-l¥b< W^Lf^ PD-1\ PD-Ll, ^fc«PD-L 2 £oT 

msmm*. ut^^<Dmmmm^^xmnm^m\^mi)mm^^ m 
&mmmz. n h^hthtm^w^x^^^Kf^^m^^m^. 
z.£frx%z>o Tiiia©mi:it ^i/t^- (t cr) zirvtcM 
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*7wefc<. mtmrnfrT-m w%.&. cd2 8) ^vtcmum^mm 

( t c r ) -y^-r^nu-t z> *y UTv^5rt £ v n 5 „ 

£ Lt^ (The EMBO Journal, 1992 3s gUl 0 11 #, 

p.3887-3895, 5-336973 #IS¥ 7-291996 » thPD 

10 — 1 c DNAfi % EMBL / GenBank Acc. No. NM_005018 ^^^^^>^S@B^'J"C 
1i£/?5c£*K t^PD- 1 c DNAte, Acc. No. X67914 K:^£*T/3^SIB?lJ 
•C«fifc$*t, *Jb6>»5ltt^ J»J»jWlliaiCS8V^ttCD4-CD8-^e>CD 
4 + C D 8 +&BtSl£$Mb1~5^fci8#> bttS (International Immunology, 1996 
^ 18 f 5 p.773~780> Journal of Experimental Medicine, 2000 3s 

15 #191 «, *5#, p.891-898) „ JfcffifcSsrj 6 P D - 1 ©3Wtt. ta 

V-fc — frh <DfflWt\Z. & 9 ?£t!Mfc U fc T AH jg x B *BJ3& (International 
Immunology, 1996 #18$£, »5#, p.765~772 *fcttigtt4fcT* 

PD — 1 <^^BlJ&P^^S^^{i N I T I M^E-^"— 7 (Immunoreceptor Tyrosine - 
20 based Inhibitory Motif) ^S^-*M-S#U«lJ K^-f V h^^-hflX 

g B&igifPi (C5 TBL/elfei 1 ^ t©i^) (International 
Immunology, 1998 3s Sgl0 3£, Sdl0-5§-, p.1563-1572, Immunity, 1999 3s 

mum, m2&, p.i4i~i5i) *wsmx»mm&m& (balb/cI^ 

25 1$%:<DW&) (Science, 2001 3s #291#, % 5502 p.319~332) 
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PD-KDU^fy KT$)5PD-L1 (thPD-Llc DNAttEMBL/ 
GenBank Acc. No. AF2335 16, v^PD-Ll cDNA(4 NM_021893 "C^ £ 

5 %^M7FMlfoK$g$L\^X\^ (Journal of Experimental Medicine, 2000 % 
19^, m 7 p.1027—1034) c rfrb^Ifete, TU^W^l^ 
$ * ^^^v'^-T-^^^i-SffiSf^ffi^^^ UT*5 V) , P D 
-Ll(i, PD-lia5»J^^t/^iit5^1^5o PD 

-ny^fy K$ij^f«. pd - i &3§mi/rv^T y >'^»<Z>?&'l4'{k (#ffl 
pd-li©w, ^m^»©^-ejfe<, fc^>S<^ffl^fl» 

mm&&mmm, m*m&&&nmffom x-bmm&inx^z (Nature 

Immunology, 2001 fg2^, 3 -*§-, p.261~267 #J8) « 
15 P D — L 2 (t hPD-L2 cDNAIi EMBL / GenBank Acc. No. 
NM_025239 N v|)7PD-L2 cDNAtt NM 021896 Xtf£ fl^>M.W^MX 
ffif&ZthZ (Nature Immunology, 2001 ^2t, ^3t, p.261~267) „ ) 

ra\ pd-i©I2#i y^Kiu-cp&$tbfcj^ % *©»sfcttiti«:p 
d-l i tm£mvx'$>z>zbi>m&&ft<x^z>o 

- (tcr) &£Tfi^mwLfttt&ztf^*7t£i/y^si'%mmz.mw 

^J^Sr^l§$*5cD{3lflJ^U-CV^S k^x.bKX^Z> (Cell, 1992 ^F, 0 
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71 ^7-*§-, p.1093—1102, Science, 1993 f£259#, fl 5093 -5§-, p.368 

~37o#^j „ Tmm<Dwmmmiz.i&m-fz>bnx-btix^z>mB(D 

5 

*ftW<OMm\Z, PD-l, PD-Ll. £fctePD-L 2K£Zffiffl>' 

10 *^PJ#e>f*. ^^*fcf«^j!m^^*5^Sfffc^^^ Lt, PD 
-1, PD-Ll, ifcfcfSPD-L 2iZ.mg U PD-1, PD-L1, * 

LfcW^©^tPD-l'>^ I#WfcttPD-l iPD-Ll 
15 ffctePD- 1 i:PD-L2<z>tB2^^il-^U-CV>5^i:^|liUyi:o - 
*L&*^lfc:^-C, PD-l, PD-Ll, *fcf*PD-L 2fc£3#lf|i!lv' 

20 1. PD-l, PD-L1, ffcfiPD-L 2 0^»Ji/^/^P£S^lK 

2. pd-i, pd-li, *fc«PD-L 2(o^mMu^^^wmmw 

25 4. PD-1, PD-L 1, *fdfiPD-L 2 ©M»*IJ^^t^Pl§iI 
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5 7. PD-1 iPD-LlfKliPD-l £PD-L 2 O^SfNE 

PD-KDmm^y-r^m.m^M, *5£tj*pd-i, pd-li^l 
ftiiT-fesis i Tbm. 6 m^^/wcis^m/^ 

8. PD-lK*, PD-Ll^, isngfcPD-l, fci^^PD- 

io l i frbmnztiz— &i±©pd- i tPD-L i (Dm^.tt-mwum'g.-z-h 

9. H^te#^- PERM BP-8392 -e»J $tv5^-f^y K— 

t hPD-i^ b^^rt Mb£^fc^PD-i^#\:i3<J;u*5fe£ 

15 

i o. mfc^&mzx v pd - l^m^m^^tifcy ^a«ma«s, 

11. PD-ltPD-LltL<fiPD-l tPD-L2©ffii:^fflPlt 
PD- 1 <oUfaft*s?^M&mW9t. 4fcttPD-l, PD-Llf 

20 L<t4PD-L2©m^ia*«bSt^ #y^^K*u<r±^ 
±©#i®-efe s nips 7 istt^a^, 

12. PD-1 % PD-Ll, -SfcfiPD-L 2<D^^Jv'^7VPJ.^ 

13. PD-i, pd-li> ^fctePD-L 2<D^m^wy^-y^wmm 



5 



WO 2004/004771 



'CT/JP2003/008420 



14. mm^^m-i- zmmi s 

is. pd-i, pd-li, ^fc^PD-L 2 o^aejwwv^/i'iatF* 

5 16. ^MSWS«r^bT^-r*ii:Sr«M»fc*r5tWffll 3^fc«l 4fB*t 

18. PD-li:PD-Llf KftPD-1 £ PD-L 2<S4@SffrfBPJ.$ 
10 PD-l<DJBBliart^^/Ha*4&*t. ^^TJtPD-l, PD-Llt 

l< «:pd-l 2©s4iat»iti»ba^**i5-»±oM«i«i^^ 
ia*«jftt?a>«tfr« i 2 1 7 ^i^a^ia^;^ 

19. PD-lSifc PD-L1^, BT^bPD-1, &£Tf-*SmtPV 
— L ltf>£>5!4R£;tx5— £t±©PD - 1 £PD-L 1 (Dtaaf^fflPJ.^K'e 

15 feSaff^l 812^0^-^ 

2 0. ®^f€#^-FERM BP-8392 T?»J £*L5^M' :/JJ K— ^S^rTS 
fetthPD-l^ Mfcflc&fc H^tfcPD-im *5£t^£ 
t hSiiftt: hPD- l^fl^kiStR^tbSPD- Ift#:tfe5i9l 9|3«o 

20 2i. mm^&mzzypD-iftmmmztifcv^&mmK 

22. PD-UPD-L 1^U< J3PD - 1 £ PD-L 2 OfBSlffrlB PJ/S 

^iKx PD-i©»mart^^/Hfl*«iK, *fcf*PD-i. pd-l i3^ 
commit, ^m&tftik&m, f&mt&w. ^xxmrnm^wa^ti^i^ 
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23. f&m£mjm>&m&i-zit!b<DPD-u pd-li, atcnpn- 

24. mtftWiajttto&mtrZ1tlib<DPI>-U PD-L1, £fcf*PD-L 
2 6. «^f&*«a^lfc«:«3ti-5fc«)©PD-K PD-L1. *fc»PD 

- l 2 ^mmm^^-r^mm^n^mm. 

27. PD-Lltfc(*PD-L2 «r5S^i-S «t 9 tH^K*5tft$*tfc^ * P 

10 

2 8. bIP®2 7fE^O*fflfla* y V^«Bia^J:tm»W«rS^!fe**-C, *u 
3S2 7SB^<^lffl^oy V^^O^^^^^-f-^^^W^ii^^ffl 

3 o . ffimfczmPkisittcmm 2 7 mm^m^t^ PD-ufKap 
d-l 2 ^mm-rs^u^ y iss*$tmB&&&TmMkVow&&t&£ j &-c> ^ 

3 1. M«2 7|B*©**Blia*SrSg«U-Cf^fflbfci#fLlb^ 

3 2. ffipgs l|B«©i«a»*fc : »«W4rS-^b, &^Kfc££#*£& 
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*^«fOPD-l, PD-L l£fctePD-L 2tt. -etb^tl^^^, 

©©"iJLlbttSrftJfe^t-StoSr'S'tfo 0£L<&. fchPD-L t bP 
D-Ll joit^t bPD-L2-Cj)5, 

5 PD-L 1. *fcf*PD-L 2{Cj;S^^Wl$IJv^^ 

•Jvl'tt* 4>&< HPD- 1 t PD-L l^fctePD- 1 i:PD-L2tO 
tBMMH, PD- 1 ©jHBiartV^^^fcfllfift^tLSo ££>^ PD-L 
PD-LL *fcfiPD-L 2fr^F&&CDm£.hZ.tlfc*£SitlZ 0 
^^K'POPD- L PD-LL *fc«PD-L 2^«t6^^Wl$IJv'^ 

10 PD-1 tPD-LlJ-fcttPD-l t PD-L 2 t^tBH^ffl* 

$ti5o :He>©iatstti:irt5«iftiut> pd-l pd-ll * 
fcttPD-L 2i^n^tb»^wi!i^-rs«j*t^»f e>tt*o #i£l< r*. 

15 l < ^jk y x ^ h\ iaffc^ l < {*^en wa^te-a^, &s 

PD-L PD-LL *fcfiPD-L 2 \Z*FT &&&&&& btlZo 

■§-t£, SRM»iB^^tt^ PD-L PD-LL ifcfctePD-L 
2^i#©S^©ia*H:J;ort>ia**ti/5. 
20 PD-L PD-LL £fctePD-L 21^-^5^^ PD-L P 

D-LL £fc«PD-L 2\z&%ftmmui'y^fr*umirz>%><n-zibfi 

tf N thi», -^i>^**tn:fr, *i^Si*$i;#*fc. 

L<fi^/*n-:M4n;#> b < fiWE»a (fllfctf, F (a b') 2 , 

25 Fab\ Fab*fcttFv»f^) tfcfk **9{kft{*. t HbtWMSfcttSfc 
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*©J:5*t«fctt, PD-l, PD-Ll, l£fc«:PD-L 2<DMfcfi\-fc 

^bZiZWimb ttli, try*. 7^b, t -¥3% ^/WE-y 
io h^-^^ifbtt^o ^m^Sr^feSf-*, ^7o^fyh7i?a 

skm, HlTK^^^b^-rsr b&X%Z> 0 foikm*<D7$y i-jufofc 
15 momfefc. EL I SA?feiCj:otItt5^i:^'e#5o jtfy^u— 

z>mm£b(D$! l m?v'7v ^<DftMffimmz.ft:^xftft?zb&x%z>o 
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5 l^|^(D^^H^rM'fr^(-^^^ : ^*^^^ / >' (Cardiotoxin) £r#!f^U £ £> fc^J!^ 

(Nature Immunology, 2001 f2t, W3-%r, p.261~267) 0 
#Lm£fiZWi®b Lttt, t**, 7^K t^, ^r^. i^^fcte 

■MMftflstt* 3 — 7— (Kohler) £ (Milstein) O^fe (Nature, 

1975^, $&256m, ^5517-^", p.495~497) XmMirZ Z bfrX>% . 
mMkVXfes #!)xfi/y^!l3- (PEG) i/^T pjA'XtKi? 

&m^btiz>o 'wmmmmt tt^ P3ui, nsi, sp2/o, ap 

15 l^^©fl)l»^^|f b*L3tf^ M^P 3U laSJ; <fUffi$tb^o ^/ 

m# t $ *fc@*B tew ^ y -?mm±m&&M't z^tKxz 

E L I S Aft* if l!i J: 9 Ltff 5 r i 5, W:/y K 

#-5§-FERM BP-8392 «J^jlW^y K— ^*K4feiT6ttt hPD - 1 
^t#:feSV>^a^fe#^-FERM BP-8396 XmM&tlZ'^ ^ V F—TifiM 
4t5^!?^PD-Ll^&5, 
25 BBg^f£#-5§- FERM BP-8392 X*ffi5M £ *b S 'M' ^ y K— ^ fit* 2002 <^ 12 
19 0#t0*ra»o< tfrfnlClTB l#S6l •Pifcfge (g&^## 
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305-8566) , &&ftmmxmmfflRm&m^ftf&to : ffi&^*-K&ti& 

#FERM P-19162-e^f6$tb> 2003 ¥ 6 £ 5 BttT-S^ffc^W^tV^ 
5„ £fc, S^te#^-FERMBP-8396-t?TOJ$^S^-r^y K— ^ttx 2002 
*Z6M 25 B^j-eHi-feV^ — {^te##FERMP-18908-e^ffi$tL. 2003 ^6 

5 £11 B#-effli8*tem^£ft-cvNS. 

^tfrW-friW:. F (ab*) 2 , Fab 1 , Fa b^fctt s c F vtfflF???* 

i^-^-r^j: «9M^sfc*, asRiMRi-s Fab-st 

WMttUfciF (ab') 2 ^2-^^^h^^T^>X^ 

trcfcS. at o^S^tli^ < t Ltf it 5 i 

^■C^So scFv^Cft: (Single Chain Fv) tt, i^a^h^ffi (Journal of 
Biological Chemistry, 1994^, 269 SM2 p.26267~26273) |C «fc t) 

25 Agff>i-^fp'i4r $ (^y ->^^sv^«-fey ^) K-rs*-^- y— 
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-t?#6-^dS^Pbtl,TV^S (Proc. Natl. Acad. Sci. (USA) , 1987 $& 
15 84 p.3439~3443, Journal of Immunology, 1987 ^ 139 B 1 ■§•, p.3521) „ 

4 zfvm m<D=* -7^?? —mm-a tc ^i^^ms^mmmmm^n 

20 5ffittl31J:otMtt5. ^tU^y^^T'lil gGl, IgG3*3 

25 (i? (Chemical Biology, 2000^, ^7#, f 8f, p.R185-6) % 

fc a. -7^-? ? * (infection and immunity, 2002 ^ 70 0 2 -$§-, p.612-9) N 
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TC?^ (Biotechnology and Genetics Enginnering Revew, 2002 M 19 #, 
p.73~82) % KM-7 >7 * (Cloning Stem Cells, 2002 #s % 4 % 1 #, p.91-102) ) 

5 7 (FEBS Letter, 1998 ^441%, p.20-24) 

So 

10 PD-1> PD-L1, £fc*3P D-L 2 \Z.1&&1"Z>tfV Kj£fci* 
•^fi^te, PD-1, PD-L1, *fctePD-L 2 O^rtl-^tLOSP^ 

d - i (D^mvam-y^^^mm^n, pd - 1 ^j^w-fe^^— oaa^^ 

15 W:#ftt5PD-L 1 *fc«PD-L 2 t<^ta2^{-J:5Jfej^:^^ 
§P^^-f-'5Rr^PD-L 1 £fcteRjWbPD-L 2J2, PD-1©M 

*PW^^S:ia**r*r.^3as-e#5 0 PH£©*as«r^ru pd-l 

1 tfcliPD- L 2 T?£ 6 pRgft; PD-H, j&gftiffil ^^/vtrRi. 

20 m-rz>zb&-?%z>o ztitb^mk#>'<*'Mte. pd-i, pd-li, 
* it » p d - l 2 td^-a^r 5 s> ^i^s-r-^*3Hiijia^fi« t? t> <d -e *>tt«r 

PD-l i:PD-L l£fctePD-l t PD-L 2^^2#fflPJ.«^K^ s 
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PD-liPD-Ll ^fctePD - 1 b PD-L 2 <D<DfaTLftm*: 

io 3§g££S4^ jNniattm^, tftatiiti, Wimmm^mm) ©^^7 
p d - 1 v©#ww v^/^ri, p d - 1 ftiifirt kp« >r vc*> 

5 I T I MtOS^Lfcfl&y V^b^ (fclfctf, SHP - 1, 2 (SathishJG, 
Journal of Immunology) , 2001 5s |gl66#, M3*§r, p.1763-70) 3*. #iJlg: 

tPD-i ©gHiii©ia#^j:oTia*$*LS„ nm-y^-r 
m<Dm&*\M&mmir?>®&ft}£&mf btts 0 ^^^^^ 

PD-1> PD-L1, ^fctePD-L 2<Dl4ii, #5£<D3#y j*^ ^';*- 
25 m?b%hZ>o i*U2, PD-l, PD-Ll*fc«, PD-L2©mRNA 
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it, ^UT, ?&tt^$iir-C. St^If {^4t5»6I^Jfflf5 - k& 
#5 0 l^^-e^ffl^ttSPD-L lifcfctePD-L 2^m-TSJ; 5lzM 

10 m.tmk\~>tz.*t v-^^m^mmmt^ pd-li^pd-l2^ 

Wt tt(4, t;VC O S - 1 JNBflS, COS - Ve r o, ^-Y-f 

X^vk** — JMCHO CBJIT, CHO^BJJSi:t8&|2-r?>o ) , dhf rat^ 
15 =$-tFM3"r<4 ~— X/nA^^~IH^CHO (OTs CHO (dhfr-) JNH 
J^^B&IB-rSo ) s -?V*Lmi&, -7!)XAtT-20, v^^^^n^-v 
iBia, 7 7 hGH3, HE K 2 9 3T», t b F LjfiM&Jfc ^/BV^^So 

X^H^P OSffltk 1995 H263) ^ TVirologyJ (1973 3s 

20 ft 52 ft 456 #) fcfBR^ifefcfEo "OfTfc ^Tf# So 

lilCPD-Ll SfcttPD-L 2«r»m*r«#IM&3:Jfll , '5£. £ 

25 P 3 8D 1}||IUI& % P 8 1 NB 4 1A3«, MDA- 231 

ftM^ SKBR-3JSfflJ& N MCF-7*Bia, BT4 7 4», J 5 5 8LH 
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p3uhr paim, X6 3mj&&tctes p 2/om&&m^z 

5 is&Z>mm&tl,XlZ, hfff0k*4/i'X (BM, CWftZk. AMfff0k) 
^7tfiEMIf^) s tM/hn ^-T/^x t h^L^F^-Ow*. (H I V 1 N 

hiv2) . t hrm^skm^^^^, tMyy/«')^^ (ht 

LV1, HT L V 2 ) „ mtir*A*<X*?4A'* lSf t< te2§L *rf*9 

S^/w*, Ii!>>f;w, *5fc:^< ?-T/w*> ^is^/v 

^AttflfK»ffi|j|» (SARS) IMA'** ® 

20 fettBJBwia-rfco, $?*b<«, sNBua^ttT y ^smms (ctd -es> 
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X%Z> 0 Z.<D3rmn, PD - 1 SrSii:W5»ItttT U y^tt 

(ctd hzwtmmm 2cmm &£T$mm-* i ?x&&x& 

iiPD-L 2 &m^vx^ft^mmzi$i-&mf&mmft&iz-&^ pd-l 

10 fc5„ ^t^®^J:S^aJia^*^IlI^^ ^0J<D#|itii-5PD-L l 

* fcfct P D - L 2 Id J; a TO^tt^^J^PJ-^^^-f-S (O t Ltffi 

^<t?)M*L-v\ zfrizmmtsfozmfak^xi^ s^pd-l h^tu* 

PD-L E^rlimi-Stt^J^^^i^MJiS^ (Nature Immunology, 2001 
15 f 2t, I3t, p.261~267) , ^Jx.fis P 3 8 D 1 JM. P 8 1 5 

NB4 1 A3$Bfl£, MDA-2 3 1 JNBJfe, S K B R - 3 IMS, MCF-7& 

J!S % BT4 7 4», J 5 5 8 L», P3Ultt, PAlM, X6 3 
*fci*SP2/'0m^fflV^Sri:^T*#S^^ PD-L lH^fSP 

D- L 2 S:^^^c:fcSv^^i-ia^}-ISm-rSi; 5 ^«^m$-tir/siM5*^ 
20 ^^fc{*^J}&»^^ffl-r5 ^ t 3„ 

25 mz-?m.irz>ni&mm®LT v ^/^mifc (ctd fcsv^«^ w*.t£* 
2cw . mwM&fcnvj/i'X&ffi%i£ j &tc.m'&&te<£>pr>-L 
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iiPD-L2 «r a&fcssm-rs *> ^ < r±!MWttK:»»3*fc*MB©»£^ 

££>fcl, PHlSI^S&^Jffi U/tffMBife-ett, _t1E<£>PD-L 1 ^fcttPD 
^(CPD-L l*fcf±PD-L 2 ^m-TSJNaia^. P^"*?L»J^^^b 

t± p d - l 2 (c «t 5 »ua*»tt«i«fl©Ri.$n:**-t-ssft*i-4B 

m«i«flb«fr©«N^S6*Sr55#-t-5Wi:U'CN PD-1, PD-Ll©i 

m&m^irz^ti^tMDwm&jtfift (^pd-i^ iPD-n^) 
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!Jy/^») ^©PD-L1 y ^f^K^^tdioTtB^t-iSTt-S^ 

jfa^m&%\&'&&z\,v^&£itz>ftm&?j<i'fc (m$bm i,h M0M) a 
^.tin, c t l ia wt ffitt^, z.nb$ifc<D®^ 

5 iotil^bH-i^ttSt^fcSo £ bid, fctPD-L l^tftW 
PD - L 1 S:A^^l^i^fcSGi»iS»«lriALfc 

jm^#x&M^iti&mB&0tiatofa s e s ?A' (set -^i-^> i98i 

26^ 3 p.208~224) te*5^*C, ttftU&0>J*aU *W*3±r*W«r*WWU 
WoM^m^bfc (!d2llk Sg3|3#)l) o 
10 PD-Ll«t6©lfflL$li:J:S?6*i:IWI«©«i*^ PD- 1 ©»IB*>SvnW: 
jg&«:R&*i-5 - ^{^J:o-C#btt5r i:^^$^fc 0 r*Uix PD-l 

j&»ofca»&T?& 9 > pd - i oatg|5a*fesv^^±jg^|5B.W l ^>^^^^ 
m) o 

£ 3§PJ§#6>te, PD-l. PD-L1, ^fc«PD-L 2(Cj;o-C 

20 t&Tjk^tc mmmi i, i&i sa mi 6iw „ 

^P^b^^^^bfcittb^^ PD- lfctti^fctePD-L 
l^<7)^iE^(7)^j^:Sr^-t-^i^^-t- 1 b^T*(i^<. PD-l. PD 
-LI, £fctePD-L 2^bO^WJiX^/V^PJ.Wb#^V^i s tLO^) 

25 ft^tlfil^ 0!I;U2> KPD-L2^ RT^bPD-1, Pl^bP 
D-Ll. pT^PD-L2, PD-lft*t4&«, PD-Llfttt«l P 
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D-L2i§^ PD-UPD-L l^b< }iPD-UPD-L2© 

tsMMs ^pi^-r p d - 1 m^m^M. pd-li m^mmm^., 
pd-l 2 m3£PJ.$^sc> *fcf*PD- 1 icj;s>NBiart«jft!i^^^ia.^ 

m^X^Z>h(DKttVX : £<D$)%:frmMX*1bZ>o PD-L 1 *fc«PD-L 
2 ©ism*:* ^tt^^lfebfc**fcttffi^»*>av^r4#:^^^:«BlUfeJlPIIE 
%H&y-Z/-7/isb-1rZ>ikmz£ «9^T'#, #»W<0&^4&G>«!#W:. PD- 
15 L i£fci*PD-L 2£^*te:^mbTV^m^7U*&£^i-5&#fc;ft 
t5^fttt*It©f&*itt, abJ*s»Tf*S***SciftS. PD-Ll* 
fcfSPD-L 2©»^tt, PD-LlWKfiPD-L 
2 tftttSrJB RT-PCRfeffcliDNA7W *fef£ «fc 

il^tt-feSo ©Affile: J; ox, te^ft#J<z>/B* 
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ytv-ummnL ^^>mw^k ^^t^m. rn^^-mM 

10 Si^i^S, ^<£>£ 5^!S0HSWi: UTf*> #8HM' 

#lxJ;f. GM-CSF, M-CSF, G-CSF, "Of — 
|S % IL-1, IL-2. IL-3. I L - 1 2 ft WW t>tlZ> 0 
*fc. B 7 U # ^ KfPH#, etCD3»J:t;fi:CD2 8m feiCTL 

15 a- 4fcfc^&mBLj&%mit>z> n i S 0 
20 ^£ LTpM-rs-^^-e^So 

W5^HibT, ^ilf, IttlM©MAGE-l, MAGE 
_ 3 £5fctf)HL A-A 1 :*3j;tmL A-A 2t^M^f- K^MART- 1 . 
gplOOW^. ?L^lP»HER2/neu^7f K 

^HS©MUC-l^fK, Sfcfcl, ^Jg©NY-ESO-lti{f 

25 s;iwe#5o 
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V ^^nU^CD^^nUm^^mm U-CV^ k^X.btlX^Z (Journal 
Experimental Medicine, 2000^, % 191 ^11"^-, p.l987~1997) „ A' 

^k^-OW* (HIVl, HIV2) . t hT^Jja6jfc^?>f /W*;£fcf3:fc 
M!Jy/^tt^^ (HTLVl. HTLV2) ^^^^^T^|-efe 

15 b<f*7-r/^-f/v^, a^w^am{^ (sars) &3§^i-5*-r 

20 t/^7*5j;t;p^fyT) ifcfcte^m (09^.^ nisi?*) \z.&z>mm 

wsm. tfcmm, p^mmmmmmmtmm^^n^mit'f^^ k&x%z> 0 
m,H i vmt tt, mx.t£> m&mmmmm w%.&. azt, ddi, 

25 3 T C, d4T) , ^of7- tflfi^J (03x.fcf. vvVgMf-^EVW P 
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fc£, $c^!7^^ 0»^fc!7^V N BCG17^^^ 

10 ?>tl/5o 

15 f&A— Afrfc^ llsl^o^, 1 /i g^b 1 0 Omg^^ffl-T?. 10 10^ 
e>miUS-^$tL5„ ^Ip^©^^ /&A-Afcfc9, l@to^ o.l 
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5 ^<d^^ %tctem&n hs^s %m 

25 y 1 — /k ^y^y /k ^b-^, fwnp^, y>-&t£. 
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i — /k =cy;*y i — A\ M/ap- y>^&, ^^^^ 

2RU tlfcSM^J, *«|, -a-!^RI«S!(OSS3!lP«SriP^5Ci:t>Tf#S. 
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nigHbaj, w*au aw^Bs 3f##j, *&##J. ^*2U 
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#mniSii§-<Diz!t><DftmM<Dmma^ m*-&. &m#k ?>\<n, 
mmm. v-t^hm. mmm, ®.a%l #j> 

fr&tim±fflfr Z>M&tiZ> h<£> ostein 2 m&±%t&-£- b-C/i^ (bti% 0 

s&k, t^s^ vmm. &fettffl. mmmu mmnm^^x^x-h^ 
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10 ti§o ^y— A^tt^I*>5V^W:3i^jrftffl$i^■CV^St>0*^»^i3^So 
—/V ( 2 — N^r^f* y — -fe^y—A^SO , fUfc^J (^y^-^rV^ 5 ^ 

20 ^b»rifts. MZ-ft. mttiM (^yr^y/vm. tfy if=/m 0 ny k>\ 
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rfttSo ^Jx.fi, K^asa, wsufiWBfe. **f*5*i, ja^tbB&Jt 
^vx^xi>^\ 

M UFA* 9 ^ T^^^^^K, tfV y/w<— V 8 0 (SMkiSffi) ^) s 

h te&mxmiz&^xmmirzfrmm&iiiFmz. «t o -cs^e £ * fc^rn 
25 kfmm&7ktircnm<om?iizf&M\'Xmm-r?>zkhX'Zz> 0 
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5 > m&m. it^i (y^tf^^ mwtrhv . mm 
•?-m . ^i&mm^t^^m\^^xm^m^xmm^fi^o 

txm'gm$ivxmm£tiz>o 

:/ix-#j©§Bl^fcte, ^H#^ 2,868,691 #WIMtt8J:tWleH4* 

ff^ 3,095,355 #PJ$B#^f¥U<fBm£*VC^5 0 
25 mim (A) H-2L d #^2CCTL^n-V<7)PD-l^mt, P 

8 15 mmmj&m&mmi&W) ©pd-li^^s^wpd 
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-LlM^t7o-t^ hV-. (B) tt, PD-L1MP81 
5Mf&Wfc%rtZ> 2C CTLMmW&Mfa^fe&tfcPV-'Lltfifc (anti- 

pd-lif (abo 2 i g G) (Dm^mmfBrn^M^-^^^-To 

m2mfe, ^-r!>^^5tttPD-Ll^P 8 1 5 $BJfe#;tf>®^ 
5 it^tt^gPtt^-To (A) }«PD-L IMP 8 1 5li©lft 
5» (±) , #*t#<Z>3=#^ (T) (B) ti»BA/27^fc 

iolt5WPD-LlW8 1 5mmm,<D®.mm&igl-?3bZ> (ateHtms 

if^l£{£^^£^PD-L l^#Win vivo^^^o (A) te^-^?* 
^*5ttSJ31^#^WCD8+T^^b© I FN-7S4W5^PD- 
L ljnlfl^in vivo^, (B) (4^^W5fffiPD-LlMP 
8 15 fi^tf>ffi^W^ (-b) i: (T) fcM-fStfLP D - L 1 in vivo 

15 (Ei^s DttfcHSIS (9yH gG«!^») > OtefctPD-Ll 

$m (anti- PD-L1F (ab 1 ) 2 IgG) o 

i4nn PD-iat^*^ai^m^i>^ cpd-i-'-) wpd-l 

!*5BW\ m%k-?Vx (BALB/c) I21*5tt5^*t5^n— ^#PUJS*fctf> 
20 ttKHIWtttm^ht-S^CP D -LI m&<0 in vivo P D - 1 ©M^&^-To 

(A) «#@$rcn— ^^J^^t?^PD-L I* 
% (B) f*Sff|B-^^^^*5ttS^*tJ 5 5 8 Ljjig&<Z>tt^^fc*H'5 
StPD-H^L^in vivo^, (C) fi^lSdSitJSPD-iae^^a 
PD- i^©ra*«*#*te:l3tta8Mt J 5 5 8 Ljfiaf©Jfta5H9»©Jfc«ES:^ 
25 "To 

^613^, if rt^T'© P D - L 1 Mlr/Tt. (A) te^**>L>)II&<£>ifiL 
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frtMT*©PD-Ll, PD-L2(DM^t. (B)tt*^^^#ffl 
mX*(DPD-Ll^(DmW.&m®%i& : £7F'to (a) : 11^, (b) : « 
Tfl£. (c) :*£>», (d) :J», (e) : fifift (f) :f!t©PD- 
L10*a*^t. H*. Ch(«E CVriftolMR, Gltt*«*. 

I7 0li, Jff»**«IM&-C©PD-Ll»mSr»i-. (A) tt-^^^ffp 
■TCG) I CAM- 1, (B) iiPD-L 1 (O^m&TFrf- (CV : tf'hMO • 
!8Hli, ^^7 7 — (Kupffer Cell) *3 J; tWfflfcgiiH A M£l*l&ftB 

j& (lsec) -e^io^ffi^^^^/^^^^-t'o 

09H«:, PD-IJWr*-*****'** (PD-1-'-) fcSV^WJteffl^ 
?X (wt) (7^CD4^14T»-C<D^BJ3a*ffi^^7 3 iy ^-f^Sr^-To 

#10 Hi*. PD-llfif**^!?^ (PD-l'O *>6VH4BF£S 
•ep* (wt) COCD8|^T^^«M^ J f : ^^^/^^^ 0 ^i'o 

K5l lBW^ THHJiaHI5iti!:*t-t"SLNPC©PD-L l <D$}%z&m~fo 

(A) ftPD- l^SrJKSSitfw f^^^^fl^tKD-r^— :/T|MSl«8fc 

f%<DmifomM&?F~fo (b) ttPD-r^^^jsi^wtv^s^-eiti- 

mmk£titz.TfflMt LNpei (D&mmiz&rtzmi&mmz.M'rzttp d 

- L 1 ^^(Dgbm^r^-t"o 

-To (A) tePD- i-^?;**5j;tJtw fr^^O^^^t'f-^TlBillS 
fflWt&W'C isMttTFlTo (B) te, PD-r^^Wwtv 

y^&^Xmz.fe'&ikZMc.Tmffob LNPC£tf>*i#^{£:fctt5lM h# 
-Y P D - L 1 ^©^)*^/Tt„ (C) ^LNPCi©* 
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{^fSPD-lOi^/Tt, (A) ttTfy^/^^tOBI, (B) 
PD- l-^^^^^t^w t^ri>^<D|fjE-eOCD4|^l4*3j;-0 ? CD8^'l4 

y ^«3HBja©Ji»s:^-t-o (b) «7B g-ws-^nt^y ^ 

PD - 1 ©i^^to 0* (a) ~ 
(d) tt\ 7f/!>-r^iiM0 B^«tt^7 HIWPD-l^^M 
7J?w t "^^^ ©J!f BR^O^^tb©iBfl&i#^^^i-^^^!,^-t?fc So ( e K 
(f ) ft?*?/ ?-|VW^^7 B SWPD-l v -v!>^©CD4itt, 

cd 8 »ttTjttii&<o*iejiaJ««[^i-o 

f 16itt, 1>^;^®W5PD - lOl^^t. (g) ~ 

(o) ~ (r) tt. T?S iM^tfBfelftO B*5J;t*7 B S^PD- l 7 ' 

^?*PD-l*ft#WlfM^ (b) ^^^PD-Llftflc©«»ff 
JB, (c) -7^7PD-lFc©«^l (d) KbPD-lFc©^ 
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mmmi 

Y!>^PD-L1 %ms<? * — (DfcMfe. PD-LlcDNA (Journal of 

5 Experimental Medicine, 2000 ¥, ^19^, I7t, p.1027-1034) ZWmm 
EcoRI-e^-fbL-C^ W&^-tZ— pApuroXS (The EMBO Journal, 1994 3s % 
13^, I6f, P .1341~1349) tjfAU - t K io"CfTofc 0 

f^MUfcHm^^^—pApuroXS-PD-Ll ©P81 5 &BJ}^<£>^AJ3\ b 
ntf— W-v'a (3 6 0V. 5 0 0a*F) "C^ofdo P8 15»f 

10 FCS (10%) , 2-*A'*-7'bx-* S — A* (10" 5 M) , G-Utfi 

^«^RPMI-1640 Jt*T^*T?#S>oS, £«bi^ ^L^Wt^-^WV 
^ (Puromycin; 3/ig/ml) ^^fc^ifeOi0«^bTBtt<DlRl»^ 

HP 8 1 5^J&tfc&Ifc*#U;rc: 0 PD-L1©» 7n-f^b^hy- 
15 miff-Tm^UfCo 110 (A) ^H-2L d #l^l2CCTL^n-y(OPD 
(i) P8 15 (flE^iaSS^^) ©PD-L1M^ 
^7^®^^*"??^ P D - L l3§5i (ii) **t7n- b V — 

PH»©#8s-e, PD-LlSrSSe5fefi«jHl|Smi-S7^5WBifeB16«IJfit!|c (B 

16/pd-li) ^m#u7t (»ih (a) (m) ~ (v) &m) . rrt 

20 &fi§m^ * — t VXmWi<DJ?fe~e1tm Lfc pEFBOSneo-PD-Ll (Nucleic Acid 

Research, 1990^, S&18*, i? 17 -*§-, p.5322) *fflJ}S*fc<Z>jl#y&|gt£ 

&G 4 18 (0.5m g /m 1 ) SMi&JB bfc 0 

^^^^ PD-LlcDNA (DS'^ffiUt-e^^t^^^^^^AlcMA/ 

td^f- ^ (His-Tag) Kt5 c DNASr 

25 0JP1^ EcoRI &£X? NotI t*UT, 3§m-<* *-pVL1393 : 

Clontech«fc9J8tA) jfcWT\ r<7>3S3I.^ *~£S F 9Mlli 
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j& (Invitrogen i«9^A) I^AfC, MAfc&m$LV1t 0 r<Z>MA#*-f ^ 
X & HiFive m&Mfa (Invitrogen J; «9 SftA) ('2 0 |HK 2 7 tTt^itS ^ 
tfcioT^lfe&iirfCo Jg#««« (Tris-HCl (5 OmM, pH7, ^1% 
TritonX-100) „ EDTA (1 OmM) , NaCl (15 OmM) > ^-ffi^n 

il^T* * Whister 9 y b (SLC Japan £ «9 ^A) fc&^LT^ $C0#> ^tlf 
10 HJUX Lfc 2 X 1 0 8 ®BIJS^ PEG1500 (Amersham «fc 9^A) 

v^K*©sP2/oa«afc»iiiai»^***:. £e>i-. rpmii64o tgm (ha 

T (Sigma ± «9 SIA) , Origen ( 1 0 %, Igen <t «9SfA) , FCS (10%) . 
2-^/v#^h^*/-/i' (10" 5 M) . 45-«St£W) -eig^-f-S^fc: 

15 rm-ioTWSl^tLTSi^-r^y K— ^ (S^K#-$§-:FERMBP-8396-efg 
HS^^M^D K— f) SrBalb/Cnu/nu^^^{^AUT, '&\zMfofrh<D 

mw^^^y"^ yGt77 0-^7i>^D-7 h^77>f- 

t laot, PD-Llt^tS^^^o-t^ft (1-111) §r®.# 
ufCo 7^-^ |s y — mX'&.m£}hZ>l7ift^ Sulfo-NHS-LC-biotin (i§3 
20 : Pierce <fc!?®IA) Srfflwr lftf^>'teUfct>©fc/lV\fc. 

&fc, HU#0>:fr8:tefEW ^tthPD-l^ (ffl^te#-§- : PERM 
BP-8392 t?f«£;ix5'M':7 ? y K—v^fea^feSttS^y^o— ?"A*tfr) Sr 

jjBiaiR$ttTyfe-f tt, 51 Cr (^nA) liTyt-f ^oTfTofCo 
25 (Journal of Immunology, 1996^, mi57#, ^2^, p.670~678) 

fcfc, 2Ch9^* = ^B6v^ft*0 (H-2L) d 7o^ttOi 
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famm&TMB&X'ibZo mim (b) \^ zcmm, (e i*.?**?-) * 5 

^r^WbUcPSlSW (T:^-y^h) bmz. (O) £fc«3o 
©PD-L1MP 8 1 5^»i* (P815/PD-L1) <\ A) 

i:*tc:fc<5lM3:£ bl- 1 Omg/m l7fb anti-PD-LlF(ab02lgG #?5ET (A) 
5 $t^^E/Ttkt^Li:, 4B#P^T'^$t£;ft£ 51 Cr£^L;fc 

SiPD-Ll^ (anti-PD-LlFCab^) te, »m«1*T P 

iiaSPD- l&^tFPD-L 1 v'^*7-/K^PJ-$fi. ilgMK: 

1X1 0«<OP8 15M (n = 6) £fcteP8 1 5/PD-LlM 
(n = 6) SrlH^DB A/2^r!j7^(7)^tT^ j etl/ ; ett^AU, M^i^Mt^ 
15 ^^©4#^MLfc„ ^r<D^^2|g (A) t^-To m^P, OI4P8 

i 5Mi&w&um. cu a^pd-l imp 8 1 5m%&w&umx-&z>o 
§p,^P8i 5/pd-l imm&&A\^frm<D%m¥ttMtit*ft<>fz-o & 

A2 0 Btov^^iDli^blfMMWii^, l 0%^A7;v 

20 -C#f>tLfc^^^0 2H (B) fc^-To BIfs attlWit*5J:rfJI»K^o« 
itt©ti^*f4 OffiFflU b &m C< 4 0 OfflF«n?& t) . c JiUM*-*© 

P 8 1 5HBI&«r^«[Ufc»-CW:. P81 5tollfo<Z>mMft&%.biriX*s9 , 
6~7lBt'fi3 0%d5^#b7h<D^U-C. PD-LlOTt5P8 1 
25 5» (P 8 1 5/PD-L 1) &#4tLfd8rt*te, -IjMJ&^m^lX > 
2~4iia*-e{C^d55Bt:Ufc (H2EI (A) ) o P815/PD-L1 
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te, mm&, BM^ SlUtfciJ, ^f c . Jff*5J;t5JI*J»^©*^^ 

m&bfoK. (Ig2|3 (B) a~d#i$) o 

5 P8 1 5|8JS^ALMlfc-7!>^^b»iH4T»CTL^I 
U 2 X 1 0 6 l@»5CTL$BJfe£, 5X10 e »P8 15«fcttP 
815/PD-L1 JBM&©3^ £> 5 V anti-PD-LlFCab^IgG ( 1 0 m g /m 
1) #£~reP 8 1 5/PD-L UttHaSr-ttt-ettJa^fllU^ 2 4R#Pm^ 
(Dig^.hti'Ftf) I FN— v^rEL I SA^yh (Bioscience ^bl^ A) T?$!J;£ 

io ufco zoimzkz'mzm (a) t^-r„ 

I3i (B) 3X1 0 6 ^#[^P 8 1 5/PD-LllfflMT 
3^AUfcP^DBA/2-^^^ (n=10) fcl, 7yMgG (□) £>3V^ 
anti-PD-LlF(ab02lgG (O.lmg/- EE) (O) HBfifAth 3. 5. 

15 Sr^-fo 

t^PD-L ltfc#W\ P 8 1 5/PD-L1 9«lffl$jft,fcfflJtelK*te 
TU ^<SMPMl*»6© I FN-yj^££rHI^£iirfc (»3BI (A) ) 0 £tP 
D-L1»S4K, *iWJ®l«»«:8lS!!U 91ttfc£#8&*«r*bfc. 

30 (b) ) o r. ^ipd-l i|(t#:oie^*t&aE^^rSb-e*>s 

20 rir^r^U-Cl^o 

lX10 6 flt®B16^7y-7 (n = 6) *fcfiB 1 6/PD- L 1 $9 
fl£ (n = 6) &B6^Vx\ZLfc^ti^tlBlT&A^, »B16/PD- 
25 L 1>NBJ8&£:PD- 1 F7^v?x^y^B6-r^ (n = 5) j3j;t^PD- 
llfi^^aB 6^!>^. (PD-1 _/ - (n = 4) ) (Science, 2001 #s 
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291*. 5502 ■§-, p.319~332) tfAU && 2 5 0 ^^MtKOm^Sfft. 

5 2.5X 1 0 8 m%L<V J 5 5 8 L^xo- *?MHfo : &8.T&A\^iZffl&B a 1 b 
/C-vV* (n= 9) 7? h I gGfe^VM^ anti-PD-LlF(ab , )2lgG (0.1m 
g/— EE) &«3^A#3. 5. 7 H«W^IIBrtS4U mmmm 
SrfMBbfc (I&5H (B) ) „ ^J 5 5 8L-;xn-7»^ 

T^AbfcPD- l*^fcti^**£B a 1 b/C (n = 4) -COffi^if 5g 

10 ^Jt^Ufc (SH5IU (C) ) o 

#tPD-L 1 fcvfc^&^-tes PD-Ll^mb-CV>5 J 5 5 8ttffllJ& (0 
5 0 (A) (^i?xP^ttWPD-Ll»^t7n-t>f b 

^ i.y-^-r 0 ) (Dmn&flim^tc (msm (b) ) , &tc. jsssm 

15 (I5HI (C) ) o i*tfe03»*W:, PD-LHUttPD-l©!^ 

jfiLWrt&*WJfi (WT, ECsi:IB&-ro ) Sr-^HJ— (Journal 
20 Immunology Methods, 2000 ^244% H-2f, p.205~215) ^<t>9, ^ 

gitfe(««, F I TC{£#iiLfc:#LCD3 lfe^ TO 

MCD 1 0 5#tfk mWffitfi isolectinB4 trfc#, iftF I TCtT— 

U-CJ^^ Lfc 0 - <£>JfiLWft&£fflJJ&3r Magnetic-activated cell-sorting 
25 separation columns (iSp n p£ : Miltenyi Biotec J; 9$fA) &JBWT\ ^ 
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&#UfclM?rt&^J&-e<£>PD-Ll, PD-L2<Z)M^ 7P "^ 

-Ill) . SiPD-L2^ (trtftaB : #1 22) 33 J:V*3fc««Ufc 2 
3dftft*/BlvCf?ofc(*6 H(A))o»WttCeUQue8t y 7 h * * T (Dickinson 
5 J; 9 ^A) Sr4£/B bfc Facscalibur : Becton Dickinson J; 9^A) T\ 

l^UK'O' h-C^^UfCo PD-Llfc5V^PD-L2<Z)Mii> 

vi>X«WPD-L l^m^i^M^*-^^ 0 ^ 

10 -111) fti^tfcl O 0 |i 1 PB S^9^fc*W9!*^fc. ^"C % 
5 »mW®;®K& 4%/<9*/i<'&T^<rK K (PFA) tB^tt, 
Streptavidin-FITC -Cifefe Ufc„ § b G-WK* Phalloidin T?*Nfcffefe Ufc (M 
6i (B) . (a) (b) ^THU (c) &m> (d) (e) flf 

JUL (f) SJlWPD-LKDM^to H*. Chltl» cvii 

15 4".L#I, Gift***, Re«*t. #^ft, JfiL«rt&a«ia«r* 
-To #»ii4 0»W5. ) o PD-Lltt, fefe Jflf, WML 

fffii^iiKiafla (»t, lnpc s t^m-r^o ) wpd-li^ 

®MPk& (A) ) ftfctFKl7n-t>fh^MJ- (£7 0 (B) ) 

T^mbfdo ii^^lt 3%PFAT?H3eu^:5/tmfffJIIH#»§lJt«r^y 

MfiL^-c^au, wyiMPD-Li^ (l-m) 

25 ft tf ^ >4Hfcfl2ft I C AM- 1 fcft (^n°p^ : BD Pharmingen X 9 $f A) K 
Ximm. ^iaT"C^t*SJ5S^ff*V>. ^^^ffc^r tyramide signal 



39 



WO 2004/004771 




•CT/JP2003/008420 



amplification (T S A) fluorescence system : PerkinElmer Life Sciences 

xvmx) texmtibL>it (i7i (a) : i cAM-iwm mm (B) : 

P D - L 1 (Dmm.. C V : **C?#IRSr^t"o *ifefefctt 4 0 ffiFjycttt?* So ) o 
LNPCsli pronaseE & (Experimental Cell Research, 1976 3s ^ 99 ^, 
5 p.444~449) o T^r **J3T 8ft «fc <9 UMiLfco ^ffctfjfci*. LNPCs(4, 
Jfrm* pronaseE (Merck) fcTiti^ «IU ^g^iB&'fc*fc-C#»iL 
fCo ^^JMI^*^ y^77- IMS (Kupffer Cells) (CD54\ C 

d 1 1 b Ugh ) 2 o ~ 2 5 %-e& 9 , flf«@s^jaHKrt&*BJia 

CBTF, LSEC s ^BSlB-rSo ) (CD 5 4+, CD1 lb"*) «\ 7 5 

10 ~8 0%fife5o 

* y77T—Wfoh LSECs^ F I TC^fi^CD 1 1 btfiffcfeJ; 
U?ICAM-1, PD-L1, B7-1, B 7 - 2 (^"TS ^ix^tb© l^^- 
^^b^ey * -JVPt/Mfc ^rttl31^< P E^li&ft; Streptavidin fc:T\ ^tl^ 

Lfc„ t y77r —anus asECsit ^eavetbc d i 1 b Wgh 

15 iCDllb low »Lt^-h$tl5 (I8i) „ 

PD-Lllt 9 mte-eti* ICAM-ls B7-1, B7- 

2^^mb-CV^5^ x LSEC s-C1i^M!iilV^^ofc ($g8 

20 ^JgM8 

P D - 1 mfe^^X^V* (PD-rl &5VMi»4SC5 7BL/ 
6^!7^ (w t) ©Sli^bt) 5 !::!) V^^a^^^>, T-cell enrichment column (M 
f P ^:Genzyme J: 9 ffiX) &m^1t*tf^>f ^SBUd £ oX, :/T$B 
(iSS9 0%^±) SrflfiKbfc. ^»10Mg/ml^CD3^ 
25 ^ n ~r>V%ifc (2C11) 48 R£KJ#ii tt^k$tfco 
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iivfcfe S V>tt A P CWWfcRCD 8 ffifleft fetffc: P E«JiCD 2 5 Stfle, 
PE«tt:CD4 4^ PEI«CD6 9^ PEl»ftftCT 
LA-4tt#, ^f^I^B7-l (CD 8 0) ttfr, tr^V»« 
fl5ftB7-2 (CD 8 6) tfc#\ fit P D - 1 tftfr (tffl** : J 4 3, 
5 K»# FERM BP-8118 7 V K-vi^S^SnS*/' * * 

— . 1SPD-Lltt# (1-111) t'Zl^LT, 7P-t 
^ hy-^-C*tbJetb«>^?-©»mS:»«fbfe 1100) „ 

&*5> S^f£#-^ FERM BP-8118 -CUfeS'J^ttS^^P K— 2001 

30 B#-ep*@^«JRo<rfmmiTB «f**6 

io * 305-8566) % mimmkKmmm^^m^mmm^m^n^^-^ 

te#-^FERMP-18356-eWf6^tb, 2002 ^7^ 16 0#"CBR»K^t§^ 

15 PD-lIW^S-7^^ (PD-l" /_ ) fcSV^ttiPfeaL^^^ (wt) 

&<Dfflmfo<Omm*B r dUU^J :WiotKLfc(f l 1HI(A))„ 
B r d US: 4 8 B#ra0!>*&0> 6 H^W^ill L-T $BJ&2r^fi5 iftSr 
Proliferation ELISA kit G&.S.& : Roche =fc 9 J8IA) V n 5 ffl^^ <fc o T#IBJ& 
20 mM&tkfeVlto tfc, FN-vl4M ELISA Kit : 

Genzyme «fc 0 J» A) KIT SDSL*: (1120 (A) ) „ 

PD- lji'fSW^IS^?* (PD-1 _/ -) fc 5 V^if (w t) 

**©T»lliaSr±IB*lfe« 8 -?*B*©#ife'T?*> b^CfeffittftStfc. ^ 

25 yCji!llLNPCs(D#&fe5V^^#ftT^ £ bK, 30/ig/mlS; 
PD-L ljftte (1-111) (=^hn-/Vt L.fc^S' h I g G) „ 2 0 
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H g /m 1 CTLA4-Ig (Genzyme) (=i ^ h n —jVt bfc tMgG) <D#& 

WtrB r dUSl!9 r^(^J:o-CS!l^bfc (JRllB (B) ) . *fc> 4 
8 ^FMl^jfeT?© I FN-yjg£*t>aflJ£bfc (Il2@ (B) ) „ 
5 -tJ— yTMffanfe&fctiffcjtStfZ) I FN-yl4ilt PD-l^iSF* 

PD-i- / -*^<7)t<D^tb-<W^^'lg;^ofc (H12®) „ fE 
KiiSte-ffc LT^5 T*BJSfc:*H-5 P D - 1 ©JUIMtfUB ^ 

^^^^S^^mbbfcT^f^ LNPCsi©*it«m T 

D-i-^S^^^bbfcTgaj^f^ lnpc s ^o*i#*^J;o-r. 
■j&*tmK:^itfcii*B3m*&ftfc (fgi i® (b) % mi 2m (B) ) . * 

15 fc, m&M^&x&Mtofe&ik^fcTltotek lnpc s b<D&mm^<offiP 

D-Liwwaot, Tjwiaoj|iieiiai«9«[«>JiiP35SB«>btbfe (Sgi 

im (B) ) o w*L LNPCsOPD-lfe5HtPD-Ll 

flHft-fk:TJWJiao«i«>l»J:Bi-^U-c*5D^ pd-i©^«>5v^pd-i 

iPD-L lraofBEtfUBoia*^ TjuwssrflHfefls-rs^fcSr^-rfc^-e 

20 &>5 0 

PD- l*f£^*^*^** (PD-1'1 fe5V^I»Mv!?7 (wt) 
0£H£4bTftll0g|£:., 5/iM CTSE(5-(6)K5arboxy-fluoresceindiacetatesucciniinidyl 
diester) : Molecular probes <£ V MA) "VWtk Lt, LNPCsirH 

!:4 8<$Witt ;L©B#<^lfr&§!£, FACS^fcCFSEffi 
25 ttStei-ctoT^LTt (fgl2|H (C) ) . 
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1 *y?-)-/i'&Tl®1&(Dm!foftm&ttM'tZ Z.b&&tit£ft1t (fl20(O). 

mmm 1 o 

PD- llfi^**^^^ (PD- &5V^«£§K'!>;* (w t) 
( 3 m/W) 10 9 -10 10 PFU (plaque-forming units) Ad-lacZ ^M^g^b^ 
-**7*ikT s rJ ^-f/W* $ ii:fc„ r. r. TM£JB bfc Ad-lacZ E 1 43 <t 

A^-CifctU 2 9 3«^i#*ft£itfc#. jft-fh-fe^^AtffflE^iaaS^W 
(Nucleic Acid Research, 1995 ^234#, 19 #, p.3816~3821) <DWM 

B r dU : Sigma «t «9 0A) fclMRrt«-£LT, ^UfcJPMMWS* 

3tfi:#-cnMBiufc (fgl 3IH) o 
£ e>^> 1^7 9 ^(Dmmm^vxi^ ^tB r dum #tCD 1 9 

Jfcfl:, ftCD3^ ^CD4^, fiCD8^Zt««tfc (#14 
0 (B) „ *tb-?*b©#^9 7r±B r dUWl^M^t. ) o 

rf; ?-f/w*.«bb;foPD- i- / --e^^©jffi»"eri. Pi*B»aSSfeu;fc»& 

^^©fffWH-JfctfcLT, itftttt (BrdUHHflO (CD1 
9fi§t£ % CD3ife CD 4 &§44, CD8&§44) (DfiJ^if^p LTV^c„ - 
^ CKDJ: 5^m^ s J3WX*f^8?>e>tt^^ofc:r bfrb, PD-lil ^ 

(B) ) . 

mmmi 1 

PD-l»*^Sv!>7 (PD- I -7 ') ifc5V^»P&3h?'** (w t) 
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( 3 m/m) K 10 9 -10 10 PFU Ad-lacZ tt, t * * SrT^V lM 

/v*fc«Sfc£ii\ ZbK, iit O 0 I fc5 V^H: 7 0 I roft 1 ^«fl- 0.5 
mg Br dU (m&& : Sigma X^OBX) Sr»flRrt«#U"C, SU&Ufcffll 
IsQtfSrtfiB r dU^MSitfc (1150 (a) -(d)). 2 0^ 
5 m . «5ffe«7 0 |OPD-llfi?-**^!>^ (PD-r y ') ©ffli^J 
Jtl-^UT«. feiBr dU^L^*:*5«3;tJ ? S^CD4^:^$:fc5V^^CD8^:#:•Xr 
-m«»Ufc (I15@ (e) , (f) . 4 0«l) . 

io jje**^-ft*tr±»je>6>*t*a»ofc (mi 60 (h) , (i) &&xf (j) > 

(n) ) „ 

mPk&7 0 gfc3V^33 0 0 |©PD - 1*^**^!?^ (PD- 

fcsv^wj^^** (wt) (Dflfiii^jJt^u-c, ^h^y^ft 
^^^^ (i i6@ (g) ~ (j) , 2omm±m. U) ~ (n) , 

15 4 0fgifcM£) jS.fctfX-Ga l£fefe£*Tofc (SH 1 6 0 (o) ~ (r) , 
4 OffiFtfcfcte) o 

mW&7 0 B*3.fctf3 0 0 B©i?&^!>*<DJfflKT?f*, X-Ga 1 

tfftHU 3 0 0 lfc:f2*5&£#l&£;ftTV^c (^1 60 (o) , (p) SsJ:^ 
20 (q) > (r) ) o £*bfe©5B*a»e>, PD-l^t/^, !M^*«lk 

mmmi 2 

25 v^PD-L 1 &ffi®mm.£*£fcP-8 1 5/PD-L 1 5 

g/mL puromycin (Sigma i^^A) Sr«riMf#* (E*T. il^i#%i:B& 
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-To ) £/BWT\ j$*77^='S'»fU 3 7t, 5%C0 2 /9 5%airtf>^ 
#-C 5 0 %~ 9 0 %3y7/l'3:y b bfCo "V V* cytotoxic T 

lymphocyte 2C>Mi^ MMC (Mitomycin C) 1 5 *0flS:i3 £ 

C o n A$IJ^V sr MWtlli: t Hitttt** Lfc„ 

5 |H]J|X bfcP- 8 1 5/PD-L1 jNflJ3& fc: DELFIA EuTDA Cytotoxicity Reagents 
(PerkinElmer <fc «9 ^A) O BATDA Reagent % 3 n L^Px.> 1 5 #|HM?* bfc Q 
§^1^ PBST«Lfc 0 2C« P-8 15HMMTiftUfc 

5~8 0 g JBV^fc 0 
t^tlft'fc^^^PD-l^^l 7 [13 ^ anti-mPD-1 Ab ( J 4 3)), 

10 «:v^PD-Ll^ (PlS'fx anti-mPD-LlAb (1-1 1 1) ) s 

PD-lFc (PEltpx mPD-lFc) , fchPD-lFc (l^igtK h 
PD-1 Fc), I g G 2 a k (mm*. Controllg) £fctePBS£r9 

6 well plate iZ 2 0 fi L (lOng/mL) fo^t, P-815/PD- 
L 1 »*fcfiiiSi#iftSr 5 0 ti L-ToJnxLfCo £ fel- 2 CM, ii^itiffi 

15 1 %TritonX100 ^^tfji^ffi^r 5 0m L "Toffee fflStJti&Sr^P 

Ufc?^A-<E>-i:?#5 0 n L&s<v?y : 7'?>h*mk I/TIeJUJIU ^r^m^-b 

1^9 6 well plate £^>fr U _k?i£rleII|X Lfc„ IhIHX bfciffi^ Cytotoxicity 
Reagents (PerkinElmer £ «9 ^A) <£> DELFIA Europium Solution ^200fjLi 
20 flPL-Tl 5&mMb 5 UfCo ARVOsx -*J*?' s ?'<A'*i?°y9 — 

(WALLAC) ^T^^^^ill^^tfofcio 1 %TritonX100 Sr^tf 

ami#ft&^r^P bfc ? ^;u<D±m&M V r- n — /k M^iftSr^P L-fc ? 
:x/W>_L?t<l:'tg;=» ^ h jvh Lfc 
l»P<£;!Mte, P-8 15/PD-LlWD ! 2CiR 

25 m^^h^—/vm<Dmm^ PBS, P-S 1 5/PD-L 1 gSMfrfc £ t>' 1 % 
TritonXlOO Sr^tfilS^i&s 4£= > bn^M^ft PBS, P-815 
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/PD-L ljHflJfrfcitWIftJfcttL 2C»3yfn-;«m PB 

s, mnmm^^2cm^ ^y^^^vm©^ pbs. p- 

8 15/PD-LlttMIfWJfe5. CTLSit (%) te. i^T^ 
5 bfdo 

-/uwausMD ([i«=i^hci-^a!i^fiS]-cis= i >'h^-/^^^^t]) x 100 

fetPD-l^> ^PD-Ll^it^PD-lFcil CTL^ttSr 
^r«m*S3ftUfe (SSl 70 (a) ~ (d) . m*. E :TratioJ3\ 2C#fflflS£ 
10 PD-L1/P81 5mti&<DU&ik&7Flr 0 ) . 

ISJfifli 1 3 

B 1 irMfa&Bmfc&AVtcC 5 7BL/6^?*^ 

7PD-1^ ■ r^W^2 U$5%\ZM&ft\Z-1giJ5-l,X, &X%k 1 8 

= yhn-;H g G W Lfc = V h n ^PD-l^t 

l£ : 1.3 g > a V b n—;vm : 6.8 g £>b£iP D- 1 : 3.5 g — IfeW » 

20 ^<Dfi*ii^POWJ®Jt*> B16^7/ — ^HHJia©(B^Sr#Il«!li-5 - t tr^i" 
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it * <d «& m 

1. PD-1> PD-L1, ffcttPD-L2(D^Wi/Wilffe 

5 

2. PD-1. PD-Ll. *fcf±PD-L 2©ftft»fWS'^/HMF* 

10 

4. PD-1. PD-L1, *fcftPD-L 2©$MEJMW^ , *-^ia*W 

5 . &&mm&ifr i^xipm-rz r. £ £#m 2 » 3 ta 
15 i©Sf&i». 

20 7. PD-ltPD-Llf t<(iPD-UPD-L2©tii:^af 

PD-io«iiartv^/na*«lt^ *3J:t^pd-i> pd-li^ 

U< liPD-L 2<DS^PM^^^^$tbS— fiHJi©*ae#|I«lV^A' 
25 8. PD-1^> PD-Ll^, RT^bPD-1, *3 £ P»fb P D 

-Lia>e>w*£*i/5— eukopd-i £ pd-l 1 ©fBSftyBHJFMt-e 
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9 . g|&gfe## FERM BP-8392 «lJ K— ^S^rT 5 
l o. JM5tfP3feSEK:J: 9 PD- l&m.&MW£tifrV i"<&im&tf* 

10 

11. PD-ltPD-Llf L<iiPD-l £ PD-L 2 OfBSfEMBPJIL 

mmw. PD-i«rtvmpim mpd-i, pd-li 

12. PD-l, PD-L 1, £fctePD-L 2(D^mMU^^-r^mM 

20 

13. PD-1, PD-L1> tfcttPD-L 2©M*PS!l^^t^Pl^ 

25 

is. pd-i, pd-l i. ^fc^PD-L 2.<D^mnwy^-r^wm 
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5 

18. PD-li:PD-Llfl<liPD-l t PD-L 2 ©tBBLftUB HI 

io w^a. pD-io«iiiart'>^^ia**sc, ^^pd-i, pd-li 

19. PD-1» PD-LlK*, RfigfbPD-i, *5J:OTr«ffcP 
15 D-L l^f>^$tl/5-m±^PD- 1 fcPD-Ll©*B51ftMBRl*4&fr 

2 0 . H^^te#-^ FERM BP-8392 T?»J $ tt 5 ^-T ^ V K~ ^ ^50^1* 

20 £fc b P D - 1 ^^P>M ^ fl 5 P D - 1 5 f^^ISi 

1 9lB«t^fe 0 

2 1 . ans^afc&K: j;5pd-i mmtmmtstitc v >^mn&, 
25 m„ 
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2 2. PD - 1 iPD-Llfl< fc£PD- 1 t PD-L 2 ^tBSfKEPJ. 

mmw. PD-i©3iwjfirt">^/na$«jR, *fciiPD-i, pd-li 

2 3. ^6ft«S&«a^S:843ti-«fc*©PD-U PD-LI, *7c«PD 

10 

2 4. *^j6arit«SraK&t-5fc*©PD-U PD-LI, ifcfctePD- 
15 RO^ffio 

2 6. «ffe^afffl^»S:»3Si-5*:«)©PD-U PD-LI, *fcttP 

d- l 2 (D^mu^^-i-^mmmm.<o^m 0 

20 2 7. PD-L l&fctePD-L 2£3§mi-6J; 5^®^$tl//c^^ 

2 8 . m^mrn 2 7 ie^om. v ^^m^xxf^^mw^^ 
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2 9. &*BI&-efc5»3fc©<6IB2 7^SM<Dmj^s 

15 32. ts^^ffl3 imm.<Dm%mm^mmmn^^-v. ®m.wM.\z& 
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(A) 



(i) 2C-CTL 



(ii) P815 



PD-l PD-L1 



(iiD 



(IV) 



(V) 
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B16 B16-PD-L1 
B6 B6 




B16-PD-L1 B16-PD-L1 
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(A) 



P3U1 



PAI 



X63 



o 
c 

O 



SP2/10 



J558L 




(B) 



10000 



PD-L1 (Io^q) 

J558L J558L 
BALB/c-Rat IgG BALB/c-anti-PD-LI 




(C) 
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BALB/C-PD-1+/+ BALB/c-PD-1-/- 
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MS 



2-J 

S J (SI, 



LSEC KC 

76.5% 21.2% 




^ 1 i ■ mm . ■ mum ■ ■ n i Xt, 



/ 



10° 10 1 10 2 10 3 10 4 
FL4-H 

CD11b 



LSEC 



ICAM 3, 



PD-L1 3oJ 



PD-L2 3oj 



\ 




Kupffer cell 




10 u 10 1 



FL2-H 



10" 10 



FL2-H 



10 u 10 A 



10 2 10 3 10 4 



1 10 2 10 3 io 4 



10 2 10 3 10 4 

FL2-H 



10° 10 1 10^ 10 3 10 4 



FL2-H 
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I9@ 



CD4Tcell 



wt 



CD25 



CD44 



CD69 




10° 10 1 10 2 IO 3 10 4 10° I0 1 10 2 l© 3 10 4 10° 10 1 10 2 IO 3 10 4 
FL2-H FL2-H FL2-H 



PD-1-A J J 




10* 10 2 10 3 10 4 io° io' JO 2 IO 3 10 4 10° 10 1 10 2 10 3 10 4 
FL2-H FL2-H FL2-H 



CTLA-4 



B7-1 



B7-2 



8 



wt r; 



4AJMJMJ 



10° 10 1 10 2 IO 3 10 4 10° 10 1 1<£ 10 3 10 4 10° 10 1 10 2 IO 3 10 4 
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